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Gastroesophageal (GE) junction adenocarcinoma is an aggressive malignancy of growing incidence and is

associated with public health issues such as obesity and GERD. Management has evolved over the last two

decades to incorporate a multidisciplinary approach, including endoscopic intervention, neoadjuvant

chemotherapy/chemoradiation, and open or minimally invasive surgical approaches. Surgical approaches include

esophagectomy, total gastrectomy, and, more recently, proximal gastrectomy. 

gastroesophageal junction cancer  esophagogastric cancer  gastroesophageal cancer

esophageal cancer  gastric cancer  esophagectomy

1. Introduction

Gastroesophageal (GE) junction adenocarcinomas are an aggressive malignancy of growing concern due to their

rising incidence in western populations. They are often advanced at the time of diagnosis and have a poor

prognosis, with an estimated median 5-year survival of less than 2 years . Additionally, their association with

obesity and Barrett’s esophagus makes them a pertinent public health concern . With several areas of

controversy, including their true biologic nature, the anatomic challenges associated with their location at the

intersection of two body compartments, and questions of the optimal approach to multidisciplinary and surgical

management, GE junction adenocarcinomas are an evolving area of foregut and oncologic surgery.

2. Definition of GE Junction Tumors

Siewert Classification

For the purpose of surgical planning, Siewert’s classification system is the most widely followed for GE junction

cancers. Siewert et al. originally defined the GE junction topographically at the angle of His where the esophagus

joins the cardia and further divided GE junction tumors into three therapeutically relevant types: Type I tumors are

located between 5 and 1 cm proximal to the GE junction; type II tumors are located between 1 cm proximal and 2

cm distal to the GE junction; and type III tumors are located between 2 and 5 cm distal to the GE junction .

While US surgeons fairly uniformly use the Angle of His in concordance with the Siewert classification, there are

differences among other specialties in how the GE junction is defined. Gastroenterologists use endoscopic
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visualization of the proximal extent of the longitudinal gastric folds (different from the squamocolumnar junction or

z-line, which lies 3–10 mm proximal to this), and pathologists define it as the most proximal aspect of the gastric

folds in an opened surgical specimen. There is no reliable radiographic definition of the GE junction. Additionally, it

is important to note that the location of the GE junction may be affected by factors like diaphragmatic movement

with respiration, which can cause inter-observer differences, the presence of Barrett’s esophagus, and hiatal

hernias, which may change the location of the GE junction . Other countries may not use the Siewert system

at all. For example, Japan uses the Nishi classification system, which defines GE junction tumors as 2 cm above

and below the GE junction (Figure 1).

Figure 1. Siewert classification (left) and Nishi classification (right): Siewert classification describes type I tumors

as those that lie between 5 cm and 1 cm from the angle of His; type II tumors as those that lie between 1 cm

proximal and 2 cm distal from the angle of His; and type III tumors as those that lie between 2 cm and 5 cm distal

to the angle of His. The Nishi Classification System is different in that it limits the definition of the GE junction to 2

cm instead of 5 cm proximal and distal to the angle of His.

3. Incidence and Prognosis

Between the 1970s and 1990s, the incidence of GE junction adenocarcinoma in the US increased by almost 2.5-

fold, followed by a subsequent plateau since the 1990s . This sharp rise in incidence of GE junction cancers

garnered concern and raised questions regarding the contributing factors, one of which may have been the change

in classification from “non-specific” to “cardia” cancers before the 1990s. A study in 2004 hypothesized that this

improved classification had resulted in the perceived sharp increase in incidence. The authors used the SEER

database to evaluate the true incidence of cardia cancers in white males from 1974–1998 and reported a decrease

in unspecified gastric cancers from 38 to 14%, with a corresponding unadjusted increase in the incidence of cardia

cancers of 77%.
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Regardless, the most recent estimate of GE junction cancers comes from a 2018 study that used GLOBOCAN to

estimate the global disease burden of esophageal and gastric cancers. The authors found a total of 181,000 cases

of cardia gastric cancers in 2018 worldwide, with the majority (75%) occurring in Asian countries and 5% occurring

in North America. The authors commented on the increasing incidence in younger populations in otherwise low-

incidence countries such as the US and UK . This rising incidence may be attributable to the increasing

prevalence of obesity, GERD, and Barrett’s esophagus in the Western world. While H. pylori remains a notable risk

factor in distal gastric cancers in Asian countries, it is not associated with GEJ junction cancers in western

populations .

4. Biological Characteristics of GE Junction Cancers

The traditional thinking in regard to the origin of GE junction adenocarcinomas has been that Siewert type I

adenocarcinomas, or those just proximal to the GE junction, are esophageal in origin, arising from intestinal

metaplasia of the squamous esophageal epithelium, or Barrett’s esophagus. This contradicts the initial description

of Barrett’s esophagus as a proximal migration of the stomach epithelium . Cancers at or just distal to the GE

junction are thought to be gastric in origin. However, more recently, the very origin of Barrett’s esophagus has

come into question.

Despite the evidence suggesting a common gastric origin, there are notable differences in the cancers of the GE

junction and those located more distally in the stomach. An association with microsatellite instability, Ebstein-Barr

virus infection, Helicobacter pylori infections, and diffuse-type tumor pathology are all more common in non-GE

junction or distal gastric cancers, in contrast to a stronger association with obesity, GERD, and Barrett’s esophagus

in GE junction cancers .

5. Early-Stage Disease

Early-stage cancers of the GE junctions, which are limited to the mucosa, well differentiated, small (<2 cm), and

without nodal involvement, lymphovascular invasion, or perineural invasion, do not require systemic therapy and

are treated with upfront resection. This is due to the low nodal metastatic rate of T1a lesions . This may be

achieved via surgical excision or, more preferably, endoscopically, if feasible, via techniques such as endoscopic

mucosal resection (EMR) or endoscopic submucosal dissection (ESD), often in conjunction with ablation .

6. Resectable Locoregional and Locally Advanced Disease

6.1. Chemoradiation and Chemotherapy

Chemoradiation has been used in the multidisciplinary treatment paradigm of GE junction adenocarcinoma for the

past two decades. The CROSS trial, published in 2012, was a landmark study that compared chemoradiation

followed by surgery versus surgery alone in esophageal and GE junction cancer and found improved 5-year overall

[3]

[2][12]

[13]

[2][14]

[15]

[16][17]



Surgical Management of Gastroesophageal Junction Adenocarcinoma | Encyclopedia.pub

https://encyclopedia.pub/entry/55252 4/12

survival with the addition of chemoradiation. However, the degree of benefit was greater in the squamous cell

carcinoma group, with pathologic complete response rates of 49% in this group compared to 23% in the

adenocarcinoma group, which included GE junction tumors.

However, concomitant with these results, the MAGIC trial published its findings in 2006 demonstrating significant

survival benefit with a joint pre(three cycles)- and post(three cycles)- operative chemotherapy regimen of Cisplatin,

Fluorouracil, and Epirubicin (ECF) when compared with surgery alone; 5-year overall survival was 36% in the

perioperative chemo group vs. 23% in the surgery alone group, p = 0.009 . The MAGIC trial included only

adenocarcinomas, 11.2% of which were classified as esophagogastric junction tumors, as well as 14.8% lower

esophageal and 74% gastric tumors, and it is unclear how many of those gastric or lower esophageal tumors would

have fallen into the Siewert classification of GE junction tumors. 

The MAGIC trial did not specifically comment on rates of R0 resection but did report tumor shrinkage in the

chemotherapy group (3 cm vs. 5 cm, p < 0.001), downstaging with a higher proportion of T1-T2 tumors (51.7% vs.

36.8%, p = 0.002), and less advanced nodal disease (84.4% vs. 70.5%, p = 0.01) in the chemotherapy group .

The CROSS trial found higher rates of R0 resection in the chemoradiation group when compared with upfront

surgery (92% vs. 69%, p < 0.001) . Both trials found no difference in the rates of postoperative complications

and 30-day mortality when compared with surgery alone. The FLOT trial reported higher rates of R0 resection in

the FLOT group (85% vs. 778%, p = 0.0162) and also found no difference in postoperative complications or 30-day

mortality when comparing the FLOT regimen with ECF/ECX .

6.2. Immunotherapy

Immunotherapy has been incorporated into the management of GE junction adenocarcinoma. The CheckMate 577

trial randomized patients with stage II or III esophageal or GE junction cancer who had undergone chemoradiation

followed by R0 resection and had residual pathological disease on the resection specimen to receive adjuvant PD-

1 checkpoint inhibition with nivolumab vs. placebo. They found that patients who received Nivolumab had a median

disease-free survival of 22.4 months, compared to 11.0 months (p < 0.001). The study concluded that the risk of

distant recurrence or death was 26% lower with Nivolumab than with placebo .

7. Tailored Therapy for HER-2-Positive GE Junction
Adenocarcinoma

There is promising data for the use of trastuzumab in HER2-positive gastric and GE junction cancers. The ToGa

trial reported a significant survival advantage (13.8 months vs. 11.1 months, p = 0.0046) with the addition of

Traztuzumab to the capecitabine/cisplatin/FU regimen in patients with HER-2-positive gastric and GE junction

cancers . The HER-FLOT trial evaluated patients with HER2-positive gastric and GE junction cancers staged

cT2 or higher and/or cN+ without distant metastases and reported a pathologic complete response rate of 21.4% in

patients who received trastuzumab in addition to the FLOT regimen . However, Phase III RTOG 1010, which

compared CROSS vs. CROSS + Trastuzumab, found no additional benefit in pathologic response or disease-free
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survival . Thus far, this suggests that there is an advantage when adding Trastuzumab to chemotherapy but not

when added to chemoradiation; however, more long-term data are needed.

8. Surgery

8.1. Transhiatal Esophagectomy

This operation utilizes abdominal incisions and a neck incision for a transcervical anastomosis. The stomach is

mobilized, and the gastric conduit is created while preserving the right gastroepiploic artery. The left gastric artery

and vein are identified and divided at their origin to perform a lymphadenectomy. A penrose drain is placed around

the GE junction for caudal retraction of the stomach and lower esophagus. The nodal tissue in the lower

mediastinum is then dissected under direct visualization. The distal 5–10 cm of mediastinal esophagus is also

dissected first with an electrosurgical device and then bluntly with tactile guidance from a bougie placed in the

esophagus if performed open. Using minimally invasive or robotic approaches can often achieve visualization

higher up into the mediastinum. In the neck, an incision is created, dividing the omohyoid muscle while identifying

and preserving the left recurrent laryngeal nerve. The dissection is carried down to the prevertebral fascia and

esophagus, until the surgeon is able to pass the index finger between the prevertebral fascia and esophagus and

subsequently dissect the cervical esophagus off the trachea.

8.2. Ivor–Lewis Esophagectomy

This operation utilizes abdominal and thoracic incisions for a transthoracic anastomosis. The stomach is mobilized

while preserving the right gastroepiploic artery. The left gastric pedicle is divided at its origin. The

phrenoesophageal membrane is divided, and the right crus may be divided if necessary as well. The conduit is

created by dividing the stomach along the lesser curvature, starting proximally to the right gastric artery and ending

in between the cardia and the fundus. A pyloric drainage procedure may be performed, such as a pyloromyotomy,

pyloroplasty, or botox injection; however, recent studies have questioned the utility of this .The patient is

repositioned, and through a thoracic incision, the thoracic esophagus is mobilized and transected, and a

lymphadenectomy of the paraoesophageal, inferior pulmonary ligament, and subcarinal lymph nodes is performed.

The conduit is then pulled into the chest, and an esophagogastric anastomosis is performed.

8.3. McKeown Esophagectomy

This operation combines the Ivor–Lewis and transhiatal approaches and utilizes abdominal, thoracic, and neck

incisions. The thoracic portion of the operation is completed first in the left lateral decubitus position. The patient is

then repositioned to the supine position for the creation of the gastric conduit, and the anastomosis is performed in

the neck .

8.4. Minimally Invasive Approaches
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Esophagectomies are increasingly being performed with minimally invasive approaches, either robotically or

laparoscopically/thoracoscopically. The TIME trial was a multicenter, randomized controlled trial that showed

significantly lower pulmonary infection rates (12% vs. 34%, p = 0.005), decreased length of stay, decreased

postoperative pain, and improved quality of life at 6 weeks with MIE compared to open esophagectomy . MIE

was performed via laparoscopy and thoracoscopy with the patient in the prone position.

8.5. Ivor–Lewis vs. Transhiatal Esophagectomy

The advantages of the Ivor–Lewis approach result from improved transthoracic visualization, which allows for

extensive lymph node dissection and a higher lymph node yield . While older studies reported higher rates of

pulmonary complications with transthoracic approaches , recent studies that are more representative of the

modern era with minimally invasive surgery and improved perioperative care have shown results varying from no

difference to actually fewer pulmonary complications with transthoracic esophagectomy when compared with

transhiatal approaches .

8.6. Technique for Total Gastrectomy

Total gastrectomy is often performed for Siewert III and possibly Siewert II tumors. In this technique, the greater

omentum is separated from the transverse mesocolon, the lesser sac is entered, and the plane is extended

proximally and distally. A complete omentectomy may be performed. The right gastroepiploic artery is then

identified and divided at its origin from the gastroduodenal artery. The infrapyloric nodal tissue is mobilized with the

specimen. The greater curvature of the stomach is further dissected with careful division of the short gastric

vessels up to the phrenoesophageal ligament. The lesser curvature is then mobilized. The right gastric artery is

identified and divided at its origin from the common hepatic artery. The duodenum is then circumferentially

dissected distal to the pylorus and divided. The specimen is reflected anteriorly, and the left gastric artery is

identified and divided, taking all nodal tissue. The distal esophagus is mobilized and divided, and reconstruction is

performed with a Roux-en-Y esophagojejunostomy . NCCN guidelines recommend the removal of at least 16

lymph nodes with a complete D2 lymph node dissection when performing total gastrectomy for gastric cancer .

This involves the removal of perigastric nodal tissue as well as nodal tissue along the named celiac axis vessels,

i.e., the left gastric, common hepatic, celiac, and splenic arteries. D2 lymphadenectomy has been shown to have a

survival benefit in Eastern studies, but these results have not been replicated in Western trials .

8.7. Esophagectomy versus Total Gastrectomy

In Siewert II tumors, clinical practice is variable between esophagectomy, gastrectomy, and, more recently,

proximal gastrectomy. Regardless of the approach, an R0 resection is considered an independent predictor of

long-term survival . Additionally, a few studies have noted improved survival with a wider margin . With this

in mind, total gastrectomy poses certain challenges as it is difficult to achieve a proximal margin of more than 3–4

cm on the esophagus.

9. Proximal Gastrectomy
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9.1. Rationale

As discussed above, there is variability in the surgical approach chosen for Siewert 2 and 3 GE junction

adenocarcinomas, especially Siewert 2. For tumors in the same location, some surgeons will choose to perform

esophagectomy, while others choose to perform total gastrectomy (TG). These have traditionally been seen as the

two surgical options; however, there is increased interest in and utilization of proximal gastrectomy (PG) as an

additional option.

Tumors of the distal stomach are treated with subtotal distal gastrectomy, where the distal 50–60% of the stomach

is resected along with appropriate lymphadenectomy and an anastomosis created to the proximal stomach. This is

preferred to total gastrectomy due to less weight loss and better functional outcomes with equivalent oncologic

outcomes .

9.2. Oncologic Concerns

The first and most important question is whether PG is an oncologically equivalent approach compared to TG for

type 2/3 GE junction cancers. In regard to the extent of lymphadenectomy during resection, one study has

quantified positivity rates across each lymph node station. A prospective nationwide Japanese study assessed

rates of lymph node metastases at abdominal and mediastinal lymph node stations for cancers at the GE junction

to determine rates of nodal metastatic disease at each lymph node station .

9.3. PG Reconstruction Techniques and Outcomes

While these studies have supported the rationale that PG is at least oncologically equivalent to TG, another

concern is functional outcomes and complications. TG has been associated with greater postoperative weight loss

as a percentage of body weight (15–20%) than distal subtotal gastrectomy (5–10%) . This is important not only

for quality of life but also oncologic outcomes, as studies have shown that greater postoperative weight loss is

associated with decreased compliance with adjuvant chemotherapy  and early recurrence . Therefore, if PG

can be similarly shown to decrease postoperative weight loss and improve quality of life for GE junction cancers

compared to TG, then it would support its use in appropriately selected patients.

9.4. Esophagogastric Anastomosis

PG with direct anastomosis between the distal stomach and esophagus (esophagogastrostomy) is the fastest and

most straightforward anastomotic technique, with preservation of the normal route of enteral contents through the

esophagus, stomach, and into the duodenum. However, the initial experience with this technique had significant

functional limitations. PG with esophagogastrostomy is associated with high rates of severe gastroesophageal

reflux and resultant reflux esophagitis  due to the loss of the lower esophageal sphincter, impaired

gastric emptying function of the distal stomach, and preservation of the pylorus.

9.5. Jejunal Interposition and Double Tract Reconstruction
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Alternative reconstructions of the esophagogastric anastomosis have been developed. The two most commonly

utilized and reported are jejunal interposition and double-tract reconstruction. Both of these reconstructions utilize

the jejunum as a conduit between the esophagus and distal gastric remnant.

Jejunal interposition (JI), first described in 1955 by Merendino et al., involves transecting the proximal jejunum

about 20–30 cm distal to the ligament of Treitz while maintaining its mesentery and vascular supply. An

esophagojejunal anastomosis is then performed, and 10–15 cm distally, a gastrojejunal anastomosis is performed.

The jejunum distal to the gastrojejunal anastomosis is transected, and a jejunojejunal anastomosis is then

performed to restore continuity of the GI tract .

9.6. Comparison of PG to TG Outcomes

Multiple studies have compared functional, nutritional, and quality of life outcomes between PG and TG. A

randomized controlled trial comparing JI, DTR, and TG found decreased reflux esophagitis rates and improved

nutritional parameters in the JI and DTR groups compared to TG in terms of hemoglobin, serum protein, serum

albumin, vitamin B12, and weight loss up to 18 months postoperatively .

10. Conclusions

GE junction adenocarcinoma is a growing public health concern around the world, with a direct correlation to

increasing rates of obesity and GERD. The anatomic location and biological characteristics of these tumors present

unique management challenges. Advancements have been made with the incorporation of neoadjuvant therapy

and improvements in surgical techniques, including minimally invasive surgery.
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